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(54) KOHCTPYKUHfl 3A60H CKBAXUHbl 
(57) H3o6peieHne othocmtcp k KOHCTpyKunn 
ckb3Xmhu. Ue/ib - yMeHbiueHMe TpyAoeMKO- 
cm pa6oT. noc/ie 6ypeHM» CKsaxwubi ao 
kpob/im npOAYKTHBHoro o6beKTa 4 cnycK3K)T 
3Kcn/iyaT3MMOHHy»o KonoHHy 1 n ueMeHTupy 
iot ee. J\anee ocymecTB/iniOT 6ypeHwe npo- 
W KTMBHOro o6beKTa 4 AonoTOM. AnaMeTp 
KOTOporo MeHbtue BHyTpCHHCro AH3Meipa 
SKcn/iyaramiOMHO^ kohohhu 1. nocne Mero 
pacujwpfiiOT ee pa3ABM*nw MM paciuwpwTe- 
/lflMM. Bwno/iHjiioT pa6oTbi no M3MepeHMK> 
<j>aicTMHecKoro A^aMeTpa CTao/ia dcaa>KHHw. 
Co6npaK)T nep<£op"POBaHHyK> o6c3AHy»o ko- 
ziOHHy (nOK) Tpy6 3 M3 Meta/i/ia c naM»Tb»o 
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uumiMnpuuecKOM Aopmw c nnpY*>iuM a»3- 
MeipoM. paeMbiM AviaMetpy pacunipcmioro 
ciBoaa CKoaxiuibi. » bmytpchmiim amomctpom 
eonbiue onyTpeHHero AH3Merpa 3KcnnyaTaqw- 
OMMOii KOnOHHW. tlepcA cnyCKOM b cicnajKWMy 



nOK 3 ripu/iotOT <J>opMy c noncpcMiiwMii pa3- 
MepaM u. oGecncMiioaioiUMM" c»o6oAHbiu 
cnyCK ee n mirup»a/i aaneranun npoayKTuoMO- 
ro oGbCKTa 1. B otom HHTepua/ic nOK 3 narpe- 
B3KDT ao DOCCTOHOoneHiin «t)OpMu. 4 un. 



M306peT6HHe OTHOCHTCP K HC<t>TCr330AO' 

6wmc u Moxet 6uTb ucno/ib30BaMO npn crpo- 

MTe/lbCTBe CKBaXUM. 

H30CCTH3KOHCTpyKUH« 3a60S CKBattMMbl. 

BKnK)H3K)iua» DKcnnyaTamioiiMyio KO/ionny. 
cnymcHHy»6 ao Kpoo/rn npOAy*™onoro oGbex- 
Ta. noTaCiHyK) KO/iOHiiy c ncp<t>opupooaiiHbiMH 
OTeepCTviflMn (mcnsiMii). ycTaHoenenMyK) npo- 
tub npoAVKTuoMoro oObCKTa, npu 3tom napyx- 
hmii anaMCTp noTaiiMon KonoMHM Menbiue 
AnaweTpa ctoo/13 CKna>K'/Hb«. a noc/ieAHwii 
Mesibiuc* anyTpcMM^ro A^^MOTpa oxcn/iy3T3- 

■IHOHHOtl KO/lOMMbl. 

aiiyTpeitmi* A^^ r -^ T P nOTafiMOvi ncp4'Opupo- 

30HM011 KOr.OXHW CVmeCTBeMMO MCHbUJC B»»yT- 

oen<jro AnaMeTpa axcn/iysTauuoHHOi/i 
KcnoHHbi.MTOonpeAe/i«eT hu3kyk> npoAY*TWB- 
h%^ts CK«a:Kitnu n 3aTpyn»nifci ee o6cny*wna- 
iui»? '■■ C!i.ivaTa:;iiio 

ii*>n nr»;uvr.tn K.o.'u.u'rnoro 3n3opa Aao/ie- 

,H1C f3 ClCliKy CKO.TKMMH 13 MDOUCCCC CC 3KC* 

r." r a:auti^ yMCMi.iuoeTCP u co openeHeM 
npnc roonbuafl sona e*ua*wMbi paapyiuaeTca. 
flo:^OA»*ee TaicJKC npnBOAiu k pa3pyiuOHU»o 
ncTaiiwoii kooohhu 

Hau6onee 6nn3Ka k npeAiaraeMovi kohct- 
pyxi^ CKoaxuHbi. DK,i»OMaK)mafl aKcnnyaia- 
UitOHH/O <OAOHHy. cnymeHMyK) AO Kpoonn 
npOAyKHiBHoroo6beKia.pactunpeMMbiviCTBon 30 

CKB3)KUHbi b MHTepaonc 3a/ier3Hiia npoAy*- 
TiiBnoro oGucKTa. noTa*Hy»c nep^opwpoBan- 
ny»o KOaOHHy oocdahux Tpyfv ycTaMonnenhyio 
npomo MHicpaana 3aneranufl npoAy»<TMOHoro 
o6bCKTa. npu 3tom w» npeAY"pe*/ieMuq pa3- 35 
pyiueHwn nnaCTa KC/ibuCBoe npocTpnnCTBO 3a 
noTawHOM kohomhoh m3Gvib3*ot rpaBuvmo- 
necManbiM <t>u/ibTpoM. l43necTMan komctpyk- 
ijiifl cKoaxiiHu oOnaAaeT c/ieAy*ouuiMn 
HeAOCTaTKaMW. oucoKa ipyAoeMKOCTb paGoT 40 
no C03A3HUK3 rpaowMMO-necMaMoro 4>nnbTpa; 
no Mepe 3KcnnyaT3unu rpaBrniHO-nccnaHbia 

^M/lbTp 3aOHB3CTC« « npOAYKTUQHOCTb CKB3- 

xviHbi yMeMbiuaeTc«: Ma/iufi A^aweTp nonuv 
hoi^ KonoHMw onpe>icn«CT n n 3 *< y *o 4~ 

npOAYKTMBHOCTb CKB3>Kt1HW Wl 3^T pyA^ f CT ee 

o6cny>KHBaHne n aKcnnyainuuK). 

Ue/ib vi3o6peTeHH3 - yMCMbUiCMiic ip/AO- 
eMKOCTM pa60T uyne/iimoimc nposonoA^ifca*- ^ 

MOCT/I CKB3XHHW. 



yK33aMHap uenb AOCTwracTcn tcm, ^to b 

KOHCTpyKUHU CKBa)KUMbl. BK/lKD'a K)U^C^1 3*C~ 

nnyaiauvioHHyK) ko/iohhy. cnymeHHyio AO 
KpoB/in npoAyKTMBHoro o6beKT3. paciunpen- 

5 HUM CTDO/1 CKB3XMHW B HHTCp03/ie 33/ier3HHfl 

npoAyKTHBHoro o6beKT3. nep^opupoosHHyio 

KOHOHHy. yCTSMOB/lCHMyK) npOTMB MHTepB3/ia 

3aneraMHfl npoAy^^o HOro o6beKT3. nepct>opn- 

pOD3HH3R KOHOHHa 06C3AHWX Tpy5 DbinO/lMCH3 
10 M3 MGT3/)/13 C nSMflTbK), D0CCT3H3B/lHB3K)mCfl 

nepBOHana/ibHyK) <t>opMy nocnc cnycK3 ee 0 
nMTepsan KpenneHHW. npMMCM napy>KHbai am- 
3MeTp nep^opupoBaHHOM ko/iohhw oOcaAHbix 
Tpy6 nepn0H3ManbM0M unnuHAPM^ecKOu <})0p- 
15 Mbi paflen AnaMCTpy CTBona ckbsmhhw. 3 BnyT- 
peMHww AnaMdp 6onbwe BHyrpeMHero 
AuaMeTpa aKcnnyaTauwonHOw ko/iohhw. 

ripnuunn AewCTBun MeTanna c naM«tbK) 
33K/iK)MneTCfl b c/ieAyK)uieM. 
20 H3BecTMO. hto MMCiOTcn MeTannuMecKwe 
cnnaobi. y kotopwx neynpyrue Ae<t>opMaunM 
nonnccibK) BOCCT.aMae/iMBaK)TC« npu ch«tmm 
narpy3Kn unw narpeaa. i.e. MeTann. "ecnoMn- 
ho«". npno6peTaeT npCMCHJOK) <t>opMy. 3to «o- 
/iPMite. oGnapyxeHHOC bo Mnorux muctwx 
MeTa/inax. cnnaoax n MeTannnMCCKnx komoo- 

3HUV1JIX. H33blB3eTC» 3fM>eKTOM n3MflTH 4>Op- 
Mbl. 

H3 4>nr. 1 npeACTaB/iens cxcMainneCKH 
npeAnaraeM3fl KOHCTpyxuwR 3a6o« CKBaxnnw: 
na (J)nr. 2 - cencHne A-A n3 <t>nr. 1: hs ^nr. 3 - 
Ae<t>opMupoB3HH3fl nepeA cnycxoM a ckbsxh- 
ny noTatiHafl KonoMna: na ^ur. 4 - ceneMMe 6-& 
H3l)iir. 3(HanGonbUJMw A^aMCTp noncpeHnoro 
ceMeHnw Ae1>opMnpo8aHHOwi xonoMrw MCMb- 
uie BHyTpenuero A^aMerpa 3K.cnnyarauviOM- 

HOPl KO/lOHHbl). 

KOHCTpyKUHfl 3360S CKB3)KMHbl BK/1KDH3CT 

3KcnnyaTauwoMHyK) ko/iohhy 1 . pacuinpOHiiwii 
CTBOn 2 CKBa>KHHbi b MM t cpsaac 3ancraMH9 
npoAYKTuoMoro o6beKT3 4 w ncpliopuposaM- 
HyKD KO/iOHMy 3 o6caAMbix Tpy6. 

(locne 6ypeMM« cKBaxMHbi ao xponnu npo- 
AyKTMBMoro o6bexia 4 cnycxaKH 3Kcn/iyaT3- 
unoHHyK) KonoMHy 1 u ucmcm TnpyK)i ee. 
JXanee ocyuiccrBnn»OT OypCHnc npOAY^TuoMO- 
ro o6bexTa 4 aohoiom. Ananerp KOioporo 
MCMbuie BMyTpcHnero A"af.icipa 3K.cn/iyaTa- 
HMOMiiOii KononHw 1. nocno i<cro pacmvtpflKDT 
cro pa3AB">:HbiMti paciuwpuTcnHMH. Bwnon- 
mak)t paGoru no u3Mopcitn»o ^nxTtvieCKoro 
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/uiaf.ieipa ctbo/13 cxnaaniMW. CoGupaKK nep- 
(!>OpMpODaHMytO oOca/inyK) KOflOHny 3 Tpy6 113 
MCTanna c naMQTbK) numin/jpuMecKOvi <t>opMW 
c napy>KHbiM AviaMerpoM, paonuM A^aMerpy 
pacujupcnHoro cioona CKBa>»aiMbi. riepeACny- 
ckom o CKoaxviny nep<{)OpupoB3HH0rt koaohhc 
3 npnAaK)T (J>opMy c nonepeMMWMn pa3Mepa- 
f.ui. o6ecneMMB3K)LmiMM cooOoahww cnyc* ee 
g nuTopBan 33/inraHus npoflyKTwnnoro o6bex- 
to 4. C ncMOiubK) 3/ieKTpoHarpeoaTenfl urn* 
ApyniM nyTGM ocymecTon a jot Harpee CTep*HH 
c naMPTbK) ao pacMeiHoii TeMnepaxypw. npn 
3tom ciepxcub c naM3TbK? ooccTSMaBnwBacT 
CGOK) nepBOnaHanbiiyio ^opMy. 

n p it m e p. BypeHne noA 3Kcn/ty3xauuon- 
HyK) KonoHHy ao rny6nHbi 2C00 m ocyinecTB/iaiox 
^onoTOM 0 215.9 mm. Ha yxa3aHHyK) rny6uHy 
cn/CKaK)T 3?'cn/iyarauviOHHyio ko/iohhy H3 
Tpy5 0 168 mm c TonmwHOft 1 0 mm m ueMen- 
xnpytOT. 3anera>ouui* M:ixce npoAy^TMBHWM 
oObCKT pa30ypM6atOT ao/iotom 0 145 mm ao 
npocKTMOvi r/iy6uMbi 2020 m. 33T€m ctbo/i 
CKeaxnHti pacmnpfliox pa3ABWXHWMn pac- 
ujupinfMCMvi ao A^aMeipa 0 250 mm. 143 
r.ieranna c nowfl 1 b*> M3rox3BnweaKH nep<t>opu- 
pOB3HHyK> KO/IOMIiy AHltMOli L=22 M n pa3Me- 

paMii di-148 mm, d2=250 mm. Ko/ionHy 
ACfopMiipyiOT. npnA3o nonepcMHor.iy npo<t>- 
11/110 ot'A na ff)wr. 4 c nan6o/ibuunM A^aMCxpoM 
ncncpeMHoro ccmcmus? cJ3 = 140mm. *noo6ecne- 
vuoaei KO/ibUonoM 3a3op. paenuii 4 mm. c 

GHyTpeMHUM AM3MCTP0M 3KCn/ly3XaUMOH MOM 

ko/iohmu 1 48 mm it. c/ieAOB3Tenbno. cbo6oa- 
mvk) Tp3McnopnipOBKy noxaftHOfi ko/iohhw b 
>A h TepBan 33Jieran^« npoAyxxuBnoro o6be*xa. 
CnyCK3K)T /xc*t > o p m m po n 3 h m y »o *o/ionHy na 
Ka&c/ie o CKBa>KtiMy ao ynopa c ec aaOoeM. 
8*/i»0'<a*): cwcteMy 3neKTpoHar pena. floc/ie 
ObJAeo^^:i 0 tcmchmg onpeAencMHoro BpeMe- 
mh noTaiiHaa ko/iohh3 BOCCxanaBnviBaer cbok) 
nepBOHannnbHyK) un/iuHAPU^eCKyK) topMy c 
napy»:MbtM awaMexpoM 250 mm. 

3K0H0MHMeCKa3 3.J»'t(OKTHDHOCXb OT BHeA 

penna nponnarae^oro TC**ui , «-?cr.oro peiue- 



Him onpeAeaweTCw aohoamu icnbuwM acohtom 
CKBa^cnnbi. no <J>opMy/ie /lK>n»on ac6ht c*na- 
xuhu Q o6paxHO npofiopnnoHancx nary* 
pa/ibHOMy norapn4>My oxhoujchwiTi paA^yca 
5 KOHTypa nmaHwa (R«) n paA^yca cxBaximbi 

(r c ), H3 OCHOB3MHM VerO npOH3BOAWXe/lbMOCTb 
ckb3)khhw c yBcnuMCH h hi m panuycoM r ct npn 
npoHMX paBHWx ycnoBUflx onpeAenaeica bu- 
paxeHneM 

10 

In — 

15 

HpuHUMap R R =200 m. r c =0.145 m, no/iyna- 
kdtQi«0.08Q. 

TaKMM o6pa30M. Aocxuraeicw yBe/inneHwe 
npovi3BOAWTe/ibHocTn 3a cmcx pea/in33unn 
npeAnaraeMoro xexHviMCCKoro peujeHno. 

OopMyna M3o6pexeHHfl 
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KoHCTpyicijwfl 3a6ofl c k b3>khhw, bk/ik>h3»o- 
mao 3KcnnyaTaunOHHy»o Kononny. cnymeH- 
nyto AO KpOBnt* npoAy^xwBHoro o6beicxa. 
pacujMpeHHbiii cxBO/i CKeaxuHw b nHTepaa/ie 
3aneraHn» npOAyKxuBMoro o6beKTa. ncp<J)Opn- 
pOB3HMy»o KOnoHny o6c3AHbix xpy6. yCTSHOB- 
neHHyio npoTMB MHTepeana 33/ieroHUfl 
npOAyKTMBHOrO 06bCKT3. 0T/inH3iomafl- 

c » T6M, mxj. c ue/ibK) yMeHbtuennw xpyAoeM- 
kocxh pa6oT n yBennMennw npon3BOAwxc/ibHC>- 
cth cKBaxMHbi. nep4>opnpoBaHHa« ko/iohm3 
o6c3ahwx Tpy6 Bbino/iHena na Meian/ia c na- 

MflTbK). BOCCXaHaB/lWB3K)LUew nepB0H3M3nb- 

ny k) cfcopMy noc/ic cnycKa b HHTepean 
KpenneHun. npw^eM Hapy^Hbivi A^aMexp nep- 
<$>opMpoB3HHOvi ko/iohhm o6caAHbix Tpy6 nep- 

40 BOH3Ma/lbHOM UH/lMHApV1HeCKOt1 4>OpMbl paBCH 

AuaMexpy CTsona ckb3>«mhu. a BHyTpeHnnti 
AwaMeTp 60/ibtue BHyxpCMMcro A^3Mexpa 3KC- 
n/iyarauHOHHOM ko/»ohhw. 

45 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 

Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions dj = 148 mm, &j = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w ] 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that 7 with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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Fig. 2 



[see Russian original 
for figure] 

[see Russian original 
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